cis-acting elements of the rat growth hormone gene which mediate basal and regulated expression by thyroid hormone.
In GC cells, a growth hormone-producing rat pituitary cell line, 3,5,3'-triiodo-L-thyronine (L-T3) rapidly stimulates the transcription rate of the growth hormone gene which parallels the level of chromatin-associated L-T3-receptor complexes (Yaffe, B. M., and Samuels, H. H. (1984) J. Biol. Chem. 259, 6284-6291). In this study we have functionally mapped the elements of the gene which are involved in mediating basal and hormone-regulated expression. Stable transformation studies indicate that transcriptional regulation of the gene by L-T3 is mediated by sequences in the 5'-flanking region. Transient expression studies were performed using a series of chimeric plasmids in which 5'-flanking DNA was ligated to the chloramphenicol acetyltransferase gene. Transient expression occurred only in cells which expressed the endogenous growth hormone gene. Sequences between -104 and +7 were found to be essential for basal expression. One of the most highly conserved regions (-105 to -145) contains elements which further enhance the level of basal expression but are not necessary for regulated expression by L-T3. DNA between -210 and -181 was found to be essential for stimulation by L-T3 and was shown to function most efficiently with the homologous rat growth hormone promoter (-104 to +7). Sequences from -206 to -198 show about 80% homology with a sequence in the 5'-flanking region of two other rat genes which are regulated by thyroid hormone. Glucocorticoid hormones, which also transcriptionally stimulate the rat growth hormone gene, elicited only minimal effects in both stable and transient expression studies. This suggests that the elements which mediate glucocorticoid regulation of the endogenous gene are found either upstream of the cloned 5'-flanking region (1800 base pairs) or 3' of the cap site.